Using the alkaline comet assay in prognostic tests for male infertility and assisted reproductive technology outcomes.
Infertility affects one in six couples in Europe during their reproductive years with dysfunctional sperm being one of the most common causes. Conventional semen analysis has proven variable and lacking in prognostic value so, over the past decade, more useful molecular fertility biomarkers have been explored. Among the tests showing most promise are those measuring sperm DNA quality. Sperm DNA damage has been closely associated with numerous indicators of reproductive health, including, fertilization, embryo quality, implantation, spontaneous abortion and childhood diseases. It therefore has great potential as a prognostic test for assisted reproductive treatment (ART), when couples are presenting with male infertility. Unlike somatic cells, sperm have a unique tightly compacted chromatin structure. Our group has modified the alkaline comet assay for use with sperm. Sperm DNA also differs from somatic cells in its high susceptibility to oxidative damage; this is largely due to the presence of abundant polyunsaturated fatty acids acting as substrates for reactive oxygen species (ROS) and its lack of repair mechanisms. Consequently, the effects of ROS and antioxidant protection on sperm DNA fragmentation have been widely investigated. In this review, the relationship between actual sperm DNA damage as determined by the alkaline comet assay and potential DNA damage as measured by DNA adduct testing will also be examined and the potential of routine clinical practices such as cryopreservation and prolonged incubation to induce further DNA damage was investigated. Finally, the usefulness of sperm DNA tests as prognostic markers and in particular, the opportunities and challenges provided by DNA testing in male fertility determination will be discussed.